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Code No.  35

Total No. of Questions : 40 ] [ Total No. of Printed Pages : 16

March, 2009

MATHEMATICS

( Kannada and English Versions )

Time : 3 Hours 15 Minutes ] [ Max. Marks : 100

( Kannada Version )

‚ÂÍºÂ» : i) ® …ÂX‡R …ÂãXxŒÈëY A, B, C, D ÆÂÈ∆ÂÈO E Ø¢Ã »Ê‹È@ êü˘ÊπÂπÂúÕ.

Ø£ÊY êü˘ÊπÂπÂ›Â»ÂÈR ©∆ÂOàö.

ii) êü˘ÊπÂ - A π 10 •¢∑πÂ›ÂÈ, êü˘ÊπÂ - B π 20 •¢∑πÂ›ÂÈ, êü˘ÊπÂ -

C π 40  •¢∑πÂ›ÂÈ,   êü˘ÊπÂ - D π    20  •¢∑πÂ›ÂÈ   ÆÂÈ∆ÂÈO  

êü˘ÊπÂ - E π 10 •¢∑πÂú¬ÂÈ∆ÂOÕ.

êü˘ÊπÂ – A

® x›ÂÇ»Â Ø£ÊY „Â∆ÂÈO …ÂX‡RπÂ›Â»ÂÈR ©∆ÂOàö : 10 × 1 = 10

1. 7 30  ‚Â¢zWŒÈ»ÂÈR 5 à¢«Â ü˘ÊÇö«ÊπÂ ©úŒÈÈÕÂ ∑ç·ÂK «˘Â»Â ‡Ò·ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

2. 





4 x + 2

2x – 3 x + 1
  ‚ı·ÂKÕÂ ÆÂ⁄∆ÂÎx ¶«Â¬, x »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

3. ©…Â‚Â¢∑È‹ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

4. 2  î   – 3  ĵ   + 2 k̂   ® ‚Âå‡Â …ÂàÆÂ⁄≈«Â å‡Ê xÍ‚Ú» ỖπÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà.
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5. x 2  + y 2  + 4x – 2y – k = 0 ÕÂÎ∆ÂO«Â ãXæWÕÂÏ 4 ÆÂÈÍ‹ÆÂ⁄»ÂπÂ›Ê«Â¬, k ŒÈ ü£ ∞»ÂÈ ?

6. …Â¬ÂÕÂ‹ŒÈ«Â »Êè˘ ( 2, 3 ) ÆÂÈ∆ÂÈO ‡ÂÎ¢πÂ ( 4, 3 ) ¶«Â¬, •«Â¬Â ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

7. sin 



 

1
2
 cos – 1 ( – 1 )     ¬Â ü£ ∞»ÂÈ ?

8. 1, ω, ω 2  πÂ›ÂÈ ∞∑∆ŒÈ ∫Â§»ÂÆÂÈÍ‹πÂ›Ê«Â¬, ( ) 1 – ω + ω 2 
 6

  ¬Â ü£ ∞»ÂÈ ?

9. x π •»ÂÈπÂÈ≈ÕÊÇ  3 x  sinh x •»ÂÈR •ÕÂ∑ëö.

10. x π •»ÂÈπÂÈ≈ÕÊÇ  
1 – cos 2x

1 + cos 2x
   •»ÂÈR ‚ÂÆÂ⁄∑ëö.

êü˘ÊπÂ – B

® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ „Â∆ÂÈO …ÂX‡RπÂ›Â»ÂÈR ©∆ÂOàö : 10 × 2 = 20

11. a ≡ b ( mod m ) ¶Ç«ÂÈQ, n Ø¢ÃÈ«ÂÈ m »Â ≤¢«ÂÈ «˘Â»Â ü˘Êæ∑ÕÊÇ«ÂQ¬ a ≡ b ( mod n )

Ø¢«ÂÈ ‚Êå̆ö.

12. »Ò¬ÂÕÊÇ ê‚ÂOà‚Â«  








 

43    1    6
 
35    7    4
 
17    3    2

    = 0 Ø¢«ÂÈ ∆ÛËàö.

13. G = { 0, 1, 2, 3 } ÆÂ⁄√ÂÈW£ÛË 4 πÂÈ}ÊyÊ¬Â«ÂëY ⊗ ≤¢«ÂÈ ‚Â¢∑È‹ÕÒ ?  yÊ¬Â≈ xÍâ.
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14. x + y = 6 ,  x + 2y = 4  ÕÂÎ∆ÂO«Â Ø¬Â√ÂÈ ÕÊW‚ÂπÂ›Â È ¶Ç«ÂÈQ ÆÂÈ∆ÂÈO ãXæW 10 ÆÂÈÍ‹ÆÂ⁄»Â

πÂ›ÊÇ«ÂQ¬ •«Â¬Â ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

15. 2  î   –   ĵ   +  k̂   ÆÂÈ∆ÂÈO 3  î   + 4  ĵ   –  k̂   ‚ÂÆÂ⁄»Ê¢∆Â¬Â ºÂ∆ÂÈüÂ̆È¸æ«Â ∑≈¸πÂ›Â ‚Âå‡ÂπÂ›Ê«Â¬,

•«Â¬Â êöOË≈¸ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

16. çŒÈ∆Â  ¬ÒzπÂ›Â  »Â√ÂÈê»Â  •¢∆Â¬Â  5  ÆÂÈ∆ÂÈO  »Êè˘πÂ›Â  »Â√ÂÈê»Â  •¢∆Â¬Â  4 ¶Ç«ÂQ¬,

åË∫Â§¸ÕÂÎ∆ÂO«Â ( a > b ) ©∆@Ë¢«ÂX∆ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

17. cot – 1  x + 2 tan – 1  x  =  
5π
6

  ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR èâö.

18. 



 

1 + i
1 – i

 

 n

  = 1 ¬Â, n »Â ∑ç·ÂK «˘Â»Â …ÂÌ}Ê¸¢∑ÕÒ»ÂÈ ?

19. y = ( ) x +  1 + x 2 
 m

   ¶«ÊπÂ  ( )  1 + x 2   
dy

dx
   – my = 0 Ø¢«ÂÈ ‚Êå̆ö.

20. y = be
 
x
a   ÕÂ∑X¬Òzπ, ©…Â‹¢Ã¬ÒzŒÈÈ y ç«Ò¸‡Â∑«Â ÕÂπÂ¸x@ •»ÂÈ…ÊãËŒÈÕÊÇ¬ÂÈ∆ÂO«

Ø¢«ÂÈ ∆ÛËàö.

21. ⌡
⌠

1

e

 
 
 log

 e
  x  dx »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

22. 



 1 + 



 

dy

dx
 
 2
 

 
3
2

  = 
d 2

 y

dx 2
  •ÕÂ∑‹ ‚ÂêÈË∑¬Â≈«Â «Â{̧  ÆÂÈ∆ÂÈO …ÂXÆÂ⁄≈πÂ›Â»ÂÈR

∑¢√ÂÈõâíÈà.
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êü˘ÊπÂ – C

 I. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ÆÂÈÍ¬ÂÈ …ÂX‡RπÂ›Â»ÂÈR ©∆ÂOàö : 3 × 5 = 15

23. ŒÈÍÄY√˜Ô»Â ü˘Êæ»Â êå˘ŒÈ»ÂÈR Ã›Âö, a = 495, b = 675  ‚Â¢zWπÂ›Â  ÆÂÈ.‚Ê.•.

ÕÂ»ÂÈR  ∑¢√ÂÈõâíÈà  „ÊπÂÍ  •«Â»ÂÈR 495 ( x ) + 675 ( y ) ¬ÂÍ…Â«ÂëY Ã¬íÈà

ÆÂÈ∆ÂÈO x, y ∈ z ¶«ÊπÂ x ÆÂÈ∆ÂÈO y πÂ›ÂÈ •åZãËŒÈÕÂ‹Y Ø¢«ÂÈ ∆ÛËàö. 5

24. xÍË‡Â …Â«ÂQMãíÈ¢«Â ® x›ÂÇ»Â ‚Â¬Â›Â ‚ÂêÈË∑¬Â≈πÂ›Â …Âà„Ê¬ÂπÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà : 5

3x + y + 2z  = 3

2x – 3y – z  =  – 3

x + 2y + z  =  4

25. a) ÕÊ‚ÂOÕÂ ‚Â¢zÊW πÂ≈«ÂëY ✳ åZÆÂ⁄»Â …ÂàÄXûÈŒÈ»ÂÈR a ✳ b = a 2 + b 2  ,

a, b ∈ R Ø¢«ÂÈ ÕÊWzÊWçö«ÊπÂ, ✳ …ÂàÕÂ∆Â̧ çËŒÈ πÂÈ≈, ‚Â„ÂÕÂ∆Â̧ çËŒÈ πÂÈ≈

çŒÈÆÂÈÕÂ»ÂÈR …Êë‚ÂÈÕÂÏ«¢«ÂÈ ∆ÛËàö „ÊπÂÍ •»Â»ÂW∆Ê¢‡ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 3

b) ( G, ✳ ) ‚Â¢∑È‹«ÂëY a ŒÈÈ Œ⁄ÕÂÏ«Ò ≤¢«ÂÈ •¢‡ÂÕÊÇ«ÂQëY ( ) a – 1 
 – 1

  = a

Ø¢«ÂÈ ‚Êå̆ö. 2

26. a)   î   – 2  ĵ   + 3 k̂    ÆÂÈ∆ÂÈO  2  î   +   ĵ   +  k̂    ‚Âå‡ÂπÂ›Â  »Â√ÂÈê»Â  xÍË»Â«Â

‚Ú»Â»ÂÈR ∑¢√ÂÈõâíÈà. 3

b)   ĵ   + 2 k̂  ,    î   – 3  ĵ   – 2 k̂    ÆÂÈ∆ÂÈO  –   î   + 2  ĵ   ‚Âå‡ÂπÂ›ÂÈ, ‚ÂÆÂÈåZüÊ„ÂÈ

ãXüÂ̆Èæ«Â ‡ÂÎ¢πÂ«Â ‚Âå‡ÂπÂ›Â»ÂÈR ¬ÂÍé‚ÂÈ∆ÂO« Ø¢«ÂÈ ∆ÛËàö. 2
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II. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ …ÂX‡RπÂúπ ©∆ÂOàö : 2 × 5 = 10

27. a) x 2  + y 2  + 2 g
 1  x + 2 f

 1  y + c
 1  = 0  ÆÂÈ∆ÂÈO

x 2  + y 2  + 2 g
 2  x + 2 f

 2  y + c
 2  = 0   ®  Ø¬Â√ÂÈ  ÕÂÎ∆ÂOπÂ›ÂÈ

‹¢ÃÕÂÎ∆ÂOπÂ›ÊÇ¬ÂÈÕÂ çÃ¢«Â̆»ŒÈ»ÂÈR ‚Êå̆ö. 3

b) 2x 2  + 2y 2  + 2x – 3y + 1 = 0  ÆÂÈ∆ÂÈO

x 2  + y 2  – 3x + y + 2 = 0  Ø¬Â√ÂÈ ÕÂÎ∆ÂOπÂ›Â ÆÂÈÍ£Ê∑\ xË¢«ÂXπÂ›Â

è¢«ÂÈπÂ›Â»ÂÈR ‚Òà‚ÂÈÕÂ ‚Â¬Â›Â¬Òzπ ‹¢ÃÕÊÇ« Ø¢«ÂÈ ∆ÛËàö. 2

28. a) y 2  – 4y – 10x + 14 = 0 …Â¬ÂÕÂ‹ŒÈ«Â »Êè˘ ‹¢Ã«Â xÍ» è¢«ÂÈπÂ›Â

ç«Ò¸‡Â∑πÂ›Â»ÂÈR ÆÂÈ∆ÂÈO ºÊ‹∑«Â ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 3

b) x – 2y + k = 0   ‚Â¬Â›Â¬ÒzŒÈÈ   x 2  + 2y 2  = 12   åË∫Â§¸ÕÂÎ∆ÂOx@

‚ÂS‡Â̧ ¬ÒzŒ⁄«ÊπÂ k ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 2

29. a) tan – 1  x + tan – 1  y + tan – 1  z = π  ¶«ÊπÂ x + y + z – xyz = 0

Ø¢«ÂÈ ∆ÛËàö. 3

b) tan 4θ = cot 2θ ® ‚ÂêÈË∑¬Â≈«Â ‚ÊÆÂ⁄»ÂW …Âà„Ê¬ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2

III. ® x›ÂÇ»Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ÆÂÈÍ¬ÂÈ …ÂX‡RπÂúπ ©∆ÂOàö : 3 × 5 = 15

30. a) ÆÂÈÍ‹ ∆Â∆ÂZå¢«Â x π •»ÂÈπÂÈ≈ÕÊÇ tan x •»ÂÈR •ÕÂ∑ëö. 3

b) y = tan – 1 



 

2 + 3x 2

3 – 2x 2
     ¶«ÊπÂ,  

dy

dx
   =  

2x

1 + x 4
   Ø¢«ÂÈ ‚Êå̆ö. 2
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31. a) y = cos ( ) p sin – 1 x     ¶«ÊπÂ,

( ) 1 – x 2    y
 2  – xy

 1  + p 2  y = 0 Ø¢«ÂÈ ‚Êå̆ö. 3

b) y = x 2  + 7x – 2 ÕÂ∑X¬ÒzŒÈÈ y-•∑\«Â ÆÈËë»Â è¢«ÂÈê»Â ÆÂÈÍ‹∑

„Ê«ÂÈ„ÛËπÂÈÕÂ ‹¢Ã¬ÒzŒÈ ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 2

32. a) x π •»ÂÈπÂÈ≈ÕÊÇ  e 3x 



 

3 + tan x
cos x

     •»ÂÈR ‚ÂÆÂ⁄∑ëö. 3

b) 4y = x 3  ÆÂÈ∆ÂÈO y = 6 – x 2  ® Ø¬Â√ÂÈ ÕÂ∑X¬ÒzπÂ›Â »Â√ÂÈê»Â xÍË»ÂÕÂ»ÂÈR ( 2,

2 ) è¢«ÂÈê»ÂëY ∑¢√ÂÈõâíÈà. 2

33. a) x m  y n   =  ( x + y ) m + n   ¶«ÊπÂ,  x 
dy

dx
   =  y Ø¢«ÂÈ ‚Êå̆ö. 3

b) x π •»ÂÈπÂÈ≈ÕÊÇ   
1

7 – 6x – x 2
   •»ÂÈR ‚ÂÆÂ⁄∑ëö. 2

34. y 2  = 6x ÆÂÈ∆ÂÈO x 2  = 6y Ø¬Â√ÂÈ ÕÂ∑X¬ÒzπÂ›Â »Â√ÂÈê»Â êöOË≈¸ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

5

êü˘ÊπÂ – D

® x›ÂÇ»Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ …ÂX‡RπÂ›Â»ÂÈR ©∆ÂOàö : 2 × 10 = 20

35. a) ≤¢«ÂÈ è¢«ÂÈ…Â«˘̊ÂÕÊÇ •ã…Â¬ÂÕÂ‹ŒÈ«Â ÕÊWzW xÍâ ÆÂÈ∆ÂÈO •«Â¬Â ¶«Â‡Â̧

‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR 
x 2

a 2   –  
y 2

b 2   =  1 ¬ÂÍ…Â«ÂëY ‚Êå̆ö. 6

b)









 

b 2 + c 2 ab ac

ba c 2 + a 2 bc

ca cb a 2 + b 2

  = 4a 2  b 2  c 2  Ø¢«ÂÈ ‚Êå̆ö. 4
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36. a) cos α + 2 cos β + 3 cos γ = 0,   sin α + 2 sin β + 3 sin γ = 0 ¶«ÊπÂ

i) cos 3α + 8 cos 3β + 27 cos 3γ = 18 cos ( α + β + γ )

ii) sin 3α + 8 sin 3β + 27 sin 3γ = 18 sin ( α + β + γ ) Ø¢«ÂÈ ‚Êå̆ö. 6

b) [ ] 
→
a  + 

→
b     

→
b  + 

→
c     

→
c  + 

→
a      =  2 [ ] 

→
a   

→
b   

→
c     Ø¢«ÂÈ ‚Êå̆ö. 4

37. a) ≤¢«ÂÈ  πÛË›Â«Â  πÊ∆ÂXÕÂÏ  ‚x¢âπ  4π ∫Â§»Â ‚¢.êÈË.  ÕÂÎåQMŒ⁄πÂÈÕÊπÂ  πÛË›Â«Â  ãXæW

„ÊπÂÍ ÆÈË£VÚ êöOË≈¸ ÕÂÎåQMŒ⁄πÂÈÕÂ «Â¬ÂπÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà ÆÂÈ∆ÂÈO πÛË›Â«Â πÊ∆ÂXÕÂÏ

288π c.c. ¶«ÊπÂ, •«Â¬Â ÆÈË£VÚ êöOË≈¸ÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 6

b) 3  tan x = 2  sec x – 1 ‚ÂêÈË∑¬Â≈«Â ‚ÊÆÂ⁄»ÂW …Âà„Ê¬ÂπÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà. 4

38. a) ⌡
⌠

0

π/4

 
 
  log ( 1 + tan x ) dx = 

π

8
   log 2 Ø¢«ÂÈ ‚Êå̆ö. 6

b) tan y 
dy

dx
   =  sin ( x + y ) + sin ( x – y ) ® •ÕÂ∑‹ ‚ÂêÈË∑¬Â≈«Â …Âà„Ê¬ÂÕÂ»ÂÈR

∑¢√ÂÈõâíÈà. 4

êü˘ÊπÂ – E

® x›ÂÇ»Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ≤¢«ÂÈ …ÂX‡Rπ ©∆ÂOàö : 1 × 10 = 10

39. a) 3 – i 3   ‚Â¢zWŒÈ ∫Â§»ÂÆÂÈÍ‹πÂ›Â»ÂÈR ∑¢√ÂÈõâíÈà ÆÂÈ∆ÂÈO •ÕÂÏπÂ›Â ÆÂÈÈ¢«ÂÈÕÂ¬«Â

πÂÈ≈‹ÃQÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 4

b) ( ) 
→
a  ×  

→
b  

 2
  =  

→
a
 2

 
→
b
 2

  –  ( ) 
→
a  . 

→
b  

 2
  Ø¢«ÂÈ ‚Êå̆ö. 4

c) x 2  + y 2  – 6x – 2y + 5 = 0  ÕÂÎ∆ÂO  ÆÂÈ∆ÂÈO  x – y + 1 = 0 ¬Òz ßÕÂÏπÂú¢«Â

Ω¯Òå‚Â‹S√ÂÈÕÂ {ÊW«Â ©«ÂQÕÂ»ÂÈ R ∑¢√ÂÈõâíÈà. 2
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40. a) ⌡

⌠

0

3

  
x + 2

x + 2 +  5 – x
   dx »Â ü£ŒÈ»ÂÈR ∑¢√ÂÈõâíÈà. 4

b) Ø£ÊY ¶ŒÈ∆ÂπÂ›Â ‚ÂÈ∆ÂO›Â∆ŒÈ»ÂÈR xÍ|ÊJπÂ, πÂà·ÂK êöOË≈¸ÕÂÏ›Â_ ºÂºıE∑ÕÊπÂÈ∆ÂO« Ø¢«ÂÈ

∆ÛËàö. 4

c) x π •»ÂÈπÂÈ≈ÕÊÇ sec ( 5x ) 0  •»ÂÈR •ÕÂ∑ëö. 2
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( English Version )

Instructions : i) The question paper has five Parts – A, B, C, D and E.

Answer all the parts.

ii) Part – A carries 10 marks, Part – B carries 20 marks,

Part – C carries 40 marks, Part – D carries 20 marks  and

Part – E carries 10 marks.

PART – A

Answer all the ten questions : 10 × 1 = 10

1. Find the least positive remainder when 7 30  is divided by 5.

2. If   





4 x + 2

2x – 3 x + 1
  is a symmetric matrix, find x.

3. Define a subgroup.

4. Find the direction cosine of the vector  2  î   – 3  ĵ   + 2 k̂  .

5. If the radius of the circle  x 2  + y 2  + 4x – 2y – k = 0 is 4 units, then

find k.

6. Find the equation of the parabola if its focus is ( 2, 3 ) and vertex is

( 4, 3 ).

7. Find the value of  sin 



 

1
2
 cos – 1 ( – 1 )    .
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8. If 1, ω, ω 2  are the cube roots of unity, find the value of  ( ) 1 – ω + ω 2 
 6

.

9. Differentiate  3 x  sinh x  w.r.t.  x.

10. Integrate  
1 – cos 2x

1 + cos 2x
   w.r.t.  x.

PART – B

Answer any ten questions : 10 × 2 = 20

11. If  a ≡ b ( mod m ) and n is a positive divisor of m, prove that  

a ≡ b ( mod n ).

12. Without actual expansion show that  









 

43    1    6
 
35    7    4
 
17    3    2

    = 0.

13. Is  G = { 0, 1, 2, 3 } , under ⊗ modulo 4 a group ? Give reason.

14. Find the equation of two circles whose diameters are  x + y = 6 and

x + 2y = 4  and whose radius is 10 units.
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15. Find the area of the parallelogram whose diagonals are given by the

vectors 2  î   –   ĵ   +  k̂   and 3  î   + 4  ĵ   –  k̂  .

16. Find the eccentricity of the ellipse ( a > b ),  if the distance between the

directrices is 5 and distance between the foci is 4.

17. Solve  cot – 1  x + 2 tan – 1  x  =  
5π
6

  .

18. Find the least positive integer n for which  



 

1 + i
1 – i

 

 n

  = 1.

19. If  y = ( ) x +  1 + x 2 
 m

  , prove that  ( )  1 + x 2   
dy

dx
   – my = 0.

20. Show that for the curve  y = be
 
x
a   the subnormal varies as the square of

the ordinate y.

21. Evaluate  ⌡
⌠

1

e

 
 
 log

 e
  x  dx .

22. Find the order and degree of the differential equation  





 1 + 



 

dy

dx
 
 2
 

 
3
2

   =  
d 2

 y

dx 2
  .

PART – C

 I. Answer any three questions : 3 × 5 = 15
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23. Find the G.C.D. of a = 495 and b = 675 using Euclid Algorithm.

Express it in the form  495 ( x ) + 675 ( y ). Also show that x and y

are not unique where  x, y ∈ z. 5

24. Solve the linear equations by matrix method : 5

3x + y + 2z  = 3

2x – 3y – z  =  – 3

x + 2y + z  =  4

25. a) On the set of rational numbers, binary operation ✳ is defined by

a ✳ b = a 2 + b 2  ,  a, b ∈ R,  show that  ✳ is commutative

and associative. Also find the identity element. 3

b) If  a is an element of the group ( G, ✳ ), then prove that

( ) a – 1 
 – 1

  = a. 2

26. a) Find the sine of the angle between the vectors   î   – 2  ĵ   + 3 k̂  

and 2  î   +   ĵ   +  k̂   . 3

b) Show that the vectors   ĵ   + 2 k̂  ,    î   – 3  ĵ   – 2 k̂    and  –   î   + 2  ĵ  

form the vertices of the vectors of an isosceles triangle. 2

II. Answer any two questions : 2 × 5 = 10
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27. a) Derive the condition for the two circles

x 2  + y 2  + 2 g
 1  x + 2 f

 1  y + c
 1  = 0  and  

x 2  + y 2  + 2 g
 2  x + 2 f

 2  y + c
 2  = 0  to cut orthogonally. 3

b) Show that the radical axis of the two circles

2x 2  + 2y 2  + 2x – 3y + 1 = 0  and

x 2  + y 2  – 3x + y + 2 = 0  is perpendicular to the line joining

the centres of the circles. 2

28. a) Find the ends of latus rectum and directrix of the parabola

y 2  – 4y – 10x + 14 = 0. 3

b) Find the value of k such that the line x – 2y + k = 0 be a

tangent to the ellipse  x 2  + 2y 2  = 12. 2

29. a) If  tan – 1  x + tan – 1  y + tan – 1  z = π, show that  

x + y + z – xyz = 0. 3

b) Find the general solution of  tan 4θ = cot 2θ. 2

III. Answer any three of the following questions : 3 × 5 = 15

30. a) Differentiate  tan x  w.r.t.  x  from the first principle. 3

b) If  y = tan – 1 



 

2 + 3x 2

3 – 2x 2
    , prove that  

dy

dx
   =  

2x

1 + x 4
  . 2

31. a) If y = cos ( ) p sin – 1 x    , prove that  
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( ) 1 – x 2    y
 2  – xy

 1  + p 2  y = 0. 3

b) Find the equation of the normal to the curve  y = x 2  + 7x – 2 at

the point where it crosses y-axis. 2

32. a) Integrate  e 3x 



 

3 + tan x
cos x

     w.r.t.  x. 3

b) Find the angle between the curves  4y = x 3  and  y = 6 – x 2  

at ( 2, 2 ). 2

33. a) If  x m  y n   =  ( x + y ) m + n  , prove that  x 
dy

dx
   =  y. 3

b) Integrate  
1

7 – 6x – x 2
   w.r.t.  x. 2

34. Find the area between the curves  y 2  = 6x  and  x 2  = 6y. 5

PART – D

Answer any two of the following questions : 2 × 10 = 20

35. a) Define hyperbola as a locus and hence derive the equation of the

hyperbola in the form  
x 2

a 2   –  
y 2

b 2   =  1. 6

b) Show that  









 

b 2 + c 2 ab ac

ba c 2 + a 2 bc

ca cb a 2 + b 2

  = 4a 2  b 2  c 2  . 4

36. a) If cos α + 2 cos β + 3 cos γ = 0,   sin α + 2 sin β + 3 sin γ = 0,

show that i) cos 3α + 8 cos 3β + 27 cos 3γ = 18 cos ( α + β + γ )
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ii) sin 3α + 8 sin 3β + 27 sin 3γ = 18 sin ( α + β + γ ).

6

b) Prove that  [ ] 
→
a  + 

→
b      

→
b  + 

→
c      

→
c  + 

→
a     =  2 [ ] 

→
a  
→
b  
→
c     . 4

37. a) The volume of a sphere is increasing at the rate of  4π c.c./sec. Find

the rate of increase of the radius and its surface area when the

volume of the sphere is 288π c.c. 6

b) Find the general solution of 3  tan x = 2  sec x – 1. 4

38. a) Show that  ⌡
⌠

0

π/4

 
 
  log ( 1 + tan x ) dx = 

π

8
   log 2. 6

b) Solve the differential equation

tan y 
dy

dx
   =  sin ( x + y ) + sin ( x – y ). 4

PART – E

Answer any one of the following questions : 1 × 10 = 10

39. a) Find the cube roots of  3 – i 3   and find their continued product. 4

b) Show that  ( ) 
→
a  ×  

→
b  

 2
  =  

→
a
 2

 
→
b
 2

  –  ( ) 
→
a  . 

→
b  

 2
  . 4
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c) Find the length of the chord of the circle

x 2  + y 2  – 6x – 2y + 5 = 0  intercepted by the line  x – y + 1 = 0. 2

40. a) Evaluate    ⌡

⌠

0

3

  
x + 2

x + 2 +  5 – x
   dx. 4

b) Show that among all the rectangles of a given perimeter, the square

has maximum area. 4

c) Differentiate  sec ( 5x ) 0   w.r.t.  x. 2

                  


